Dear editor,
Transcranial direct current stimulation (tDCS) and repetitive transcranial magnetic stimulation (rTMS) are two non-invasive brain stimulation (NIBS) techniques that are thought to act by causing long-term potentiation like changes in the neural circuitry [1] . Theta burst stimulation (TBS) is a type of patterned rTMS where bursts of electromagnetic waves are administered repetitively in the theta range [2] . Several studies conducted to evaluate the efficacy of tDCS and TBS independently in depression have shown improvement in clinical scores post-treatment with TBS alone or tDCS alone using the stimulation protocols [3, 4] .
However, recent research suggests that combining stimulation protocols might be an important way to achieve optimal effects [5] . Studies exploring the effects of tDCS preconditioning on rTMS induced corticospinal excitability have shown that facilitatory effects of high-frequency rTMS could be reversed by 'facilitatory preconditioning' with anodal tDCS, whereas 'inhibitory preconditioning' with cathodal tDCS could reverse the inhibitory effects of low-frequency rTMS [6] . We describe here, a patient with recurrent depressive disorder who responded to tDCS primed TBS safely and successfully on two occasions.
Case report
Mrs. A, a 65yr old woman, a diagnosed case of recurrent depressive disorder (F33.1, ICD-10) for 17yrs, presented to us in April 2019 with a moderate depressive episode. She had had a relapse despite being adherent to Quetiapine 400mg/day, Venlafaxine 375mg/day and Lithium 600mg/day (Serum Lithium: 0.8mmol/L). She was a known case of diabetes mellitus, well maintained on oral hypoglycemic agents for the past 10yrs. Her thyroid hormone (T3, T4 and TSH) levels were within normal limits. She had failed trials of adequate doses of Escitalopram and Mirtazapineand thus qualified as treatment-resistant depression [7] . In (Table 1) , which however did not persist beyond 10 days. This time, the patient was administered 15 sessions of iTBS only without pre-conditioning with tDCS. However, the patient did not report any improvement. Hence, In September 2019, she was restarted on the dual stimulation protocol for 15 days, with which she again showed significant improvement without developing any adverse effects, assessed by a standard questionnaire [9] . Following this, the sessions were tapered, starting with thrice-weekly sessions of dual stimulation for two weeks, followed by twice-weekly sessions. During the entire period, the patient was maintained on the stable pharmacological regimen of Quetiapine 400mg/day, Venlafaxine 375mg/day and Lithium 600mg/day, apart from Lorazepam, which was gradually reduced to 0.5mg/day. At the time of submission of this report, the patient is still on onceweekly sessions and continues to maintain improvement ( Table 1) .The patient has been tolerating the NIBS dual stimulation protocol well, no adverse effects have been noted at any point during the ongoing treatment
Discussion
The present case was an elderly female with resistant depression who had refused ECTs despite showing adequate treatment response to it in the past. Hence, an alternative form of NIBS was considered whereby, dual stimulation with tDCS-iTBS was administered safely to the patient without any major adverse effects. An important observation is that while the patient responded with considerable improvement to iTBS preconditioned with tDCS on both occasions, she reported no improvement with iTBS alone. Research exploring the effect of preconditioning of TBS with tDCS on motor cortex has shown that intermittent TBS (iTBS) induced facilitation of motor evoked potentialsis strengthened by simultaneous cathodal tDCS, whereas no effect has been seen with simultaneous anodal tDCS [5] . In the present case as well, cathodal stimulation might have had facilitated the excitatory effects of iTBS.
Further studies exploring the neurobiological mechanisms behind homeostatic plasticity might help in gaining a better understanding of this phenomenon. Also, in the present case, the patient had a history of multiple episodes in the past and had relapsed soon afterthe termination of dual tDCS-iTBS stimulations sessions. Hence, continuation of tDCS-iTBS sessions with gradual tapering was considered. At present, there is no consensus on maintenance treatment using NIBS. Recent reviews on conventional rTMS in depression recommend tapering of sessions over 3-4 weeks followed by a maintenance session every 2-3 weeks [10] . Further research with well-designed sham-controlled trials on maintenance therapy with NIBS is necessary.
